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ELECTRICAL ATTRACTIONS.
[ART. 406
those between the two sheets are at greater potential. The complete level surfaces whose potentials are less than that at X and greater than zero are therefore two-sheeted surfaces. The two sheets of the level surface of zero potential are a sphere inside the smaller sheet and a sphere of infinite radius.
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Since X lies on the axis of reference, any line of force which passes from B to X is defined by E cos 9l - E'=E + E' or cos 61 = 1 - 2/i. If the potential is to continue to decrease, this line must make a sharp turn at X, Art. 114. By doing this it could either reach C or proceed to an infinite distance in the direction EGA. The line of force from B to X is represented by the thick line in the figure on the right-hand side. The closed surface formed by all the lines of force which proceed from B to X separates the other lines of force into two systems, those inside this space pass from B to C, those outside proceed from B to an infinite distance. A few of these are represented by the dotted lines.
The figures represent the level surfaces and lines of force due to two particles placed at B and C. When C is surrounded by a spherical conductor the lines of force are cut off by the sphere, and exist only outside the sphere. The potential being constant within the conductor the level surfaces become indeterminate.
The figures are only roughly drawn. The outer sheet, for example, of the level surface which passes through X should be very much larger.
4O6. Ex. 1. A sphere charged with a given quantity of electricity is acted on by an external electrified point B and a tangent from B touches the sphere at D. Prove that the potential at D of the heterogeneous stratum of electricity is the same as if it were homogeneous and its density equal to that of the heterogeneous stratum at D.
Ex. 2. A conducting sphere (radius a) is at potential zero under the action of a quantity E of electricity at a point B distant / from the centre A. The sphere is cut by a plane perpendicular to the diameter BA. Prove that the quantity of
electricity on the side remote from B is -f-'—— 11 - ^   a J where Q is auy point
on the curve of section.
Problems of this kind may be solved in three ways : (1) by Gauss' theorem the quantity Q on any area is given by 4irQ = Eu + E'u' as explained in Art. 306; (2) the heterogeneous stratum is known to be inverse of a homogeneous stratum, hence Q//c is equal to the potential at the centre B of inversion of the corresponding portion of the homogeneous stratum; (3) the result may be obtained by direct integration.
Ex. 3. Prove that the potential at any point B, on the diameter BA of the electricity cut off by the plane section as described in the last question is

